[Novel NADPH-dependent L-aspartate dehydrogenases from the mesophilic nitrogen-fixing bacteria Rhodopseudomonas palustris and Bradyrhizobium japonicum].
The genes encoding putative L-aspartate dehydrogenases (EC 1.4.1.21, ADH) from the mesophilic nitrogen-fixing bacteria Rhodopseudomonas palustris and Bradyrhizobium japonicum were cloned and expressed in Escherichia coli. The respective enzymes in the form of hybrid proteins with N-terminal hexahistidine tags were purified to apparent homogeneity. Both enzymes catalyzed in vitro the reductive amination of oxaloacetate to L-aspartate by an order faster than the reverse reaction at a respective pH optimum of 8.0-9.0 and 9.8; also, the enzymes only catalyzed amination under physiological conditions (pH 7.0-8.0). Their specificity to NADPH was higher by 1-2 orders of magnitude than that to NADH. The apparent KM values of ADHs from R. palustris for oxaloacetate, ammonium, and NADPH at pH 9.0 were 9.2, 11.3, and 0.21 mM, respectively, and the corresponding KM values of ADH from B. japonicum were 21, 4.3, and 0.032 mM, respectively. The amination activity of novel ADHs may be important for the fixation of inorganic nitrogen in vivo and used for the construction of a bacterial strain-producer of L-aspartate by metabolic engineering methods.